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(KAJIAN IMUNOPATOBIOLOGI MOLEKULER)  
 
A. Latar Belakang 
     Asma merupakan masalah kesehatan di seluruh dunia, baik di negara maju 
maupun di negara-negara sedang berkembang. Word Health Organization (WHO)  
memperkirakan, 255.000 orang meninggal karena asma pada tahun 2005  (WHO, 
2010) dan 235 juta orang saat ini menderita asma (WHO, 2015). 
      Asma bronkial merupakan penyakit inflamasi kronik, yang ditandai dengan 
peningkatan jumlah eosinofil, sel mast, produksi Ig E, hipersekresi lendir, fibrosis 
sub epitel, dan airway hyperresponsiveness (AHR) (Broide, 2008). Terjadi 
peningkatan neutrofil di saluran napas asma kronik eksaserbasi akut (Fahy, 2009), 
yang akan menyebabkan berbagai tingkat perubahan struktur saluran napas yang 
menunjukkan airway remodeling (Broide, 2008; Al-Muhsen and Hamid, 2010). 
Tingkat keparahan dan kekronikan asma berkorelasi dengan kadar IL-17. Fungsi 
sitokin IL-17 selama reaksi asma adalah mengatur mobilisasi neutrofil (Wang et 
al., 2010). Asma neutrofilik sebagian besar resisten steroid, maka subtipe ini 
sering menyebabkan asma berat (kronik) dan melibatkan TNF-α, IFN-,  IL-17 
dan IL-27 (Hansbro et al., 2011). Sindroma asma timbul karena gangguan sistem 
imun dan gangguan saraf otonom. Gangguan saraf otonom berupa hiperaktivitas 
saraf parasimpatis dan blockade terhadap reseptor β adrenergik (sistem saraf 
simpatis) (Barnes, 2011a). 
Akupunktur melalui :  Local Reaction Inflamasi, Meridian Intercellular 
Transduction, Cutaneo / somato Visceral Reflex dan Neural Transmission Neuro 
Acupuncture (Saputra, 2003), menurunkan produksi sitokin Th-2, merangsang 
peningkatan sitokin Th-1, mengembalikan keseimbangan antara sitokin Th-1 dan 
Th-2. Akupunktur memodulasi keseimbangan Th-1/Th-2 (Kim and Bae, 2010) 
dan menurunkan jumlah eosinofil dan sel inflamasi di tikus diimunisasi 
ovalbumin. Akupunktur membuat keseimbangan imunologis untuk 
mempertahankan homeostasis (Kwon et al., 2012).  
      Akupuntur titik Feishu (BL-13) setinggi  vertebra Thorax- 3 (Carneiro et. al., 
2010) akan merangsang serabut saraf simpatis. Akupunktur titik Zusanli (ST-36) 
memiliki efek imunomodulator ganda baik dalam Th-1 atau Th-2 pada kondisi 
patologis yang dominan, menuju keseimbangan imunologis  untuk menjaga 






B. Tujuan Penelitian 
      Membuktikan dan menganalisis pengaruh akupunktur pada jumlah eosinofil, 
neutrofil, kadar Interleukin-17 dan airway remodeling (ketebalan epitel 
bronkiolus, ketebalan otot polos bronkiolus dan jumlah sel goblet bronkiolus) 
mencit model asma kronik. 
 
C.  Metode Penelitian 
     Penelitian kuantitatif eksperimen laboratoris dengan rancangan post-test only 
group designs. Mencit BALB/c, betina, 7  minggu, 20 - 30 gram, 32 ekor dibagi 
dalam 4 kelompok, masing masing 8 ekor. Kelompok kontrol (K I), Kelompok 
asma (K II),  Kelompok terapi Akupunktur Feishu (K III) dan Kelompok terapi 
akupunktur Feishu dan Zusanli (K IV). Mencit model asma alergi kronik yaitu 
mencit disensitisasi pada hari ke-0 dan 14 dengan 10 µg ovalbumin (OVA) / 
mencit dan 1 mg Alumunium hidroksida dalam 0,5 cc NaCl 0,9 % permencit, 
intraperitoneal.  Hari ke-21 sampai hari ke-63, mencit dipapar 1% OVA aerosol 
dalam NaCl 0,9 % selama 30 menit setiap 3 kali / minggu selama 6 minggu. 
Akupunktur dimulai hari-21, selama 15 menit, 3 kali / minggu selama 6 minggu. 
Sampel diambil 24 jam setelah selesainya penelitian (hari ke-64). Program SPSS 




      Jumlah eosinofil antara kelompok kontrol (214 ± 61,7 / mm
3
 ) dan asma 
kronik (307,5 ± 130,55 / mm
3
), mencit asma kronik jumlah eosinofil meningkat 
secara bermakna pada p = 0,039. Setelah dilakukan akupunktur Feishu maka 
jumlah eosinofil Asma + Feishu (180,5 ± 64,3 / mm
3
) terjadi penurunan yang 
berbeda secara bermakna dengan p = 0,007. Kelompok asma yang dilakukan 
akupunktur titik Feishu+Zusanli maka jumlah eosinofil (178,4 ± 70,6 / mm
3
) jika 
dibanding mencit asma yang berbeda secata bermakna dengan p = 0,006 .  
Jumlah neutrofil antara kelompok kontrol (19,75 ± 6.04 / mm
3
) dibanding asma 
kronik (38,00 ± 14,00) terjadi peningkatan bermakna dengan p = 0,009. Setelah 
diterapi akupunktur Feishu maka jumlah neutrofil (32,75 ± 10, 87/ mm
3
) 
dibanding  kelompok asma kronik mengalami penurunan tetapi tidak berbeda 
secara bermakna dengan p = 0,674. Namun, setelah dilakukan akupunktur titik 
Feishu+Zusanli maka jumlah neutrofil (21,00 ± 6,30 mm
3
) mengalami penurunan 
jika dibanding mencit asma yang berbeda secara bermakna dengan p = 0,005.  
     Kadar  IL-17 pada mencit kontrol adalah 136,13 ± 45,45 pg / mL. Paparan 
OVA selama 6 minggu mampu meningkatkan kadar IL-17 sampai 206,63 ± 60,80 
pg / mL, peningkatan bermakna (p = 0,003). Akupunktur  Feishu (BL-13) pada 
mencit  asma bisa mengurangi kadar IL-17 sampai dengan 165,38 ± 20,84 pg / 
mL, meskipun bila dibandingkan dengan kelompok asma penurunan secara 
statistik tidak bermakna dengan  p = 0,071. Kombinasi akupunktur Zusanli dan 
Feishu pada mencit asma dapat menurunkan kadar IL-17 sampai 126,00 ± 39,35 
pg / mL, penurunan bermakna (p = 0,001) bila dibandingkan dengan kelompok 
asma.      
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      Ketebalan epitel bronkiolus kelompok kontrol adalah 14,51 ± 1,20 µm. 
Paparan OVA (asma) mampu meningkatkan ketebalan epitel sampai 36,64 ± 
10,12 µm, peningkatan bermakna p = 0,001. Setelah terapi akupunktur Feishu 
(19,64 ± 1,93 µm) maupun akupunktur  Feishu+Zusanli 17,88 ± 3,20 µm maka 
ketebalan epitel bronkiolus dibanding dengan kelompok asma mengalami 
penurunan bermakna dengan p = 0,001.  
      Ketebalan otot polos bronkiolus kelompok kontrol adalah 6,34 ± 1,29 µm. 
Paparan OVA (asma) meningkatkan ketebalan otot polos  sampai 11,70 ± 3,16 
µm, peningkatan bermakna p < 0,001. Kelompok terapi akupunktur Feishu (7,84 
± 1,06 µm) maupun akupunktur  Feishu+Zusanli (7,89 ± 2,49 µm) maka ketebalan 
otot polos bronkiolus dibanding dengan kelompok asma mengalami penurunan 
bermakna dengan p = 0,001 dan p=0,002.  
     Jumlah sel Goblet pada mencit kontrol adalah 5,63 ±8,11. Paparan OVA 
selama 6 minggu meningkatkan jumlah sel Goblet sampai 48,50±15,01, 
peningkatan bermakna (p = 0,001). Jumlah sel Goblet pada terapi Feishu menjadi 
16,63± 13,97 dan terapi Feishu + Zusanli menjadi 15,00 ± 18,00. Akupunktur 
Feishu dan kombinasi akupunktur Feishu + Zusanli dibandingkan dengan 
kelompok asma terjadi penurunan yang bermakna dengan p= 0,002 dan 0=0,001. 
 
E. Pembahasan 
       Penelitian ini menggunakan OVA selama 63 hari, 3 kali seminggu untuk 
menginduksi asma alergi kronis pada mencit, mengakibatkan peningkatan jumlah 
eosinofil, neutrofil, kadar  IL-17 dan perubahan airway remodeling. Penelitian ini 
sesuai dengan Locke et al., 2007; Barlianto, 2009 dan Faturrachman et al., 2012. 
Hadiono (2013) yang melaporkan bahwa pemberian OVA selama 6 minggu pada 
tikus Balb C meningkatkan kadar IL-17  darah. 
       Akupunktur  Feishu (BL-13) pada Vertebra Thorakalis ke-3 (Yin, 2008), pada 
daerah yang dipersarafi oleh serabut saraf sensoris medula spinalis segmen toraks, 
sehingga jika titik-titik ini dirangsang maka secara segmental dapat memacu 
sistem saraf simpatis. Serabut saraf simpatis yang keluar dari medula spinalis 
segmen toraks 1-4 menginervasi bronkus dan percabangannya (Guyton, 2008). 
Stimulasi sistem simpatis dapat menyebabkan pelepasan neurotransmitter yang 
merangsang reseptor β2 adrenergik (simpatik) pada otot polos  yang 
mengakibatkan bronkodilatasi (Price dan Wilson, 2006). Akupunktur Feishu pada 
asma kronik dapat menurunkan jumlah eosinofil dan mengendalikan airway 
remodeling, tetapi penurunan jumlah neutrofil dan kadar IL-17 tidak bermakna. 
Hal ini mungkin disebabkan oleh  jumlah titik akupunktur  yang digunakan dalam 
kelompok ini kurang. Carneiro et al., (2010) mengungkapkan bahwa akupunktur 
menggunakan Feishu (BL - 13), Dazhui (VG - 14), MDC - 1 (Ding chuan), LU - 1 
(Zhongfu), VC - 17 (Danzhong), ST - 36 (Zusanli) dan SP-6 (Sanyinjiao) untuk 
menurunkan respon inflamasi pada tikus model asma. Yang et al. (2012) 
menggunakan GV-14 (Dazhui), BL-12 (Fengmen), dan BL-13 (Feishu) sebagai 
terapi tambahan bagi penderita asma alergi. Muthmainah (2011) menggunakan 
Feishu (BL-13) dan Zusanli (ST - 36) untuk mengurangi jumlah eosinofil 
bronkiolus tikus model asma akut. 
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   Akupunktur Feishu (BL-13) dan Zusanli (ST-36) pada mencit asma kronis (K 
IV), menurunkan jumlah eosinofil, neutrofil, kadar IL-17 darah, dan 
mengendalikan airway remodeling mencit model asma kronik secara bermakna. 
Hal ini sesuai dengan penelitian dari Kwon et al., (2012) yang melaporkan bahwa 
elektroakupunktur ST-36 menurunkan asma alergi yang diinduksi ovalbumin 





      Akupunktur, melalui aktivasi sistem saraf pusat, mengurangi produksi sitokin 
Th-2, menginduksi peningkatan sitokin Th-1, mengembalikan keseimbangan 
antara sitokin Th-1 dan Th-2. Akupunktur memodulasi keseimbangan Th-1 / Th-2 
(Kim and Bae, 2010). Asma (ovalbumin) meningkatkan produksi Th-2 sitokin 
(Carneiro et al., 2010) Akupunktur dapat menyebabkan cedera jaringan yang 
merangsang peningkatan sitokin Th-1, mengembalikan keseimbangan antara 
sitokin Th-1 dan Th-2. Akupunktur memodulasi keseimbangan Th-1 / Th-2 (Park, 
et al., 2004). Akupunktur mengaktifkan Treg (Kwon, et al., 2012), yang menekan 
Th-2 dan Th-17 (Akdis 2012). Akupunktur menurunkan jumlah eosinofil, 




      Akupunktur Feishu (BL-13) menurunkan jumlah eosinofil dan 
mengendalikan airway remodeling (ketebalan epitel, ketebalan otot polos, dan 
jumlah sel Goblet) bronkiolus. Akupunktur Feishu (BL-13) dan Zusanli (ST-36) 
menurunkan jumlah eosinofil, neutrofil dan kadar IL-17 darah serta 
mengendalikan airway remodeling (ketebalan epitel, ketebalan otot polos dan   
















EFFECTS OF ACUPUNCTURE AT FEISHU (Bl-13) AND ZUSANLI (ST-36) 
ON INFLAMATION AND AIRWAY REMODELLING IN MICE  
MODEL OF CHRONIC ASTHMA  
 
(MOLECULAR AND IMMUNOPATHOBIOLOGY STUDY)  
 
A. Background  
Asthma is a worldwide health problem both in developed and developing 
country. World Health Organization (WHO) estimates that 255.000 people died 
due to asthma in 2005 (WHO, 2010) while nowadays as much as 235 million 
people suffer from asthma (WHO, 2015).  
Bronchial asthma is a chronic inflammatory disease characterized by an 
increase in the number of eosinophil, mast cell, Ig E production, mucous 
hypersecretion, sub-epithelial fibrosis, and airway hyperresponsiveness (AHR) 
(Broide, 2008). In chronic asthma with acute exacerbation, the number of 
neutrophil in the airway is elevated (Fahy, 2009). This elevation causes some 
degree of structural change in the airway leading to the airway remodeling 
(Broide, 2008; Al-Muhsen and Hamid, 2010). The severity and chronicity of 
asthma correlates with IL-17 level. The role of cytokine IL-17 in asthma is to 
regulate neutrophil mobilization (Wang et al., 2010). Most of neutrophilic asthma 
is resistant to steroid. Thus, this subtype frequently results in severe chronic 
asthma and involves TNF-α, IFN-, IL-17 and IL-27 (Hansbro et al., 2011). 
Asthma syndromes arise due to immune system and autonomic nerve dysfunction. 
Autonomic nerve dysfunction appears as the hyperactivity of parasympathetic 
nerve and blockade of β adrenergic receptor of the sympathetic nerve system 
(Barnes, 2011a). 
Acupuncture, through Local Inflammation Reaction , Meridian Intercellular 
Transduction, Cutaneo/somato Visceral Reflex and Neural Transmission Neuro 
Acupuncture (Saputra, 2003), decreases the production of cytokine Th-2, 
stimulates cytokine Th-1, and restores the balance of  cytokine Th-1 and Th-2. 
Acupuncture modulates the equilibrium of Th-1/Th-2 (Kim and Bae, 2010) and 
reduces the number of both eosinophil and inflammatory cells in mice immunized 
with ovalbumin. Acupuncture creates a balance in the immune system to maintain 
homeostasis  (Kwon et al., 2012). 
Acupuncture at Feishu (BL-13) at the level of vertebra Thorax- 3 (Carneiro et. 
al., 2010) can stimulate sympathetic nerve. Acupuncture at Zusanli (ST-36) seems 
to have immunomodulatory effects both on Th-1 and Th-2 in dominant pathologic 
conditions leading to the equilibrium of the immune system to maintain 





B. Research Aim  
      To prove and analyze effects of acupuncture on the number of eosinophil, 
neutrophil, interleukin-17 level and airway remodeling (epithelial thickness of 
the bronchioles, smooth muscle thickness of the bronchioles and the number of 
goblet cell of the bronchioles) in chronic asthma mice model. 
C. Research Methods 
      This study was a quantitative laboratory experimental study with post-test 
only group designs. Thirty two female BALB/c mice aged 7 weeks, weighed 
20-30 grams were divided into four groups randomly and equally in number (8 
mice per group) including: control group (KI), asthma group (K II) which 
received ovalbumin (OVA), asthma group which received acupuncture at 
Feishu (BL-13) (K III), and asthma group which received acupuncture at 
Feishu (BL-13) and Zusanli (ST-36) (K IV).  
      Chronic allergic asthma model was made by sensitizing each mice with 10 
µg of ovalbumin (OVA) and 1 mg of Aluminum hydroxide in 0,5 cc of NaCl 
0,9 % intraperitoneally on day 0 and day 14 followed by aerosol exposure of 
1% OVA in NaCl 0,9% starting from day 21 to 63. The aerosol exposure was 
given for 30 minutes 3 times per week for 6 weeks. Acupuncture was given for 
6 weeks from day 21 to 64 and was performed for 15 minutes 3 times /week.  
Samples were collected 24 hours after the last day of the treatment (day 64). 
Data were then analyzed with SPSS for Windows Release 22.0 program and 
p<0,05 was chosen to be the minimal level of significance. 
D. Results  
      The number of eosinophil in control group was 214 ± 61,7 / mm
3 
while in 
chronic asthma group was 307,5 ± 130,55 / mm
3
. Elevation of eosinophil in 
chronic asthma group was statistically significant (p=0,039). After acupuncture 
at Feishu was performed, the number of eosinophil decreased significantly at 
180,5 ± 64,3 / mm
3 
in asthma + Feishu group. Similarly, acupuncture at Feishu 
and Zusanli decreased the number of eosinophil up to 178,4 ± 70,6 / mm
3
 , 
even with stronger level of significance at p=0,006. 
       The number of neutrophil in control group was 19,75 ± 6.04 / mm
3 
while in 
chronic asthma group was 38,00 ± 14,00 / mm
3
. Elevation of neutrophil in 
chronic asthma group was statistically significant (p=0,009). After acupuncture 
at Feishu was performed, the number of neutrophil decreased to a level of 
32,75 ± 10, 87/ mm
3 
but this reduction is not statistically significant (p=0,674). 
However, acupuncture at Feishu and Zusanli could significantly decrease the 
number of neutrophil up to 21,00 ± 6,30 mm
3
 (p=0,005). 
      The level of IL-17 in control group was 136,13 ± 45,45 pg / mL. OVA 
exposure for 6 weeks was able to increase IL-17 level significantly up to 
206,63 ± 60,80 pg / mL (p= 0,003). Acupuncture at Feishu could decrease IL-
17 level at 165,38 ± 20,84 pg / mL but this decrease was not statistically 
significant when compared to asthma group (p=0,071). However, combination 
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of acupuncture at Feishu and Zusanli strengthened the reduction to a level of 
126,00 ± 39,35 pg / mL which is significant statistically (p=0,001). 
      Epithelial thickness of the bronchioles was 14,51 ± 1,20 µm. OVA 
exposure significantly increased the thickness up to 36,64 ± 10,12 µm 
(p=0,001). Significant reduction of epithelial thickness (p=0,001) were found 
both after acupuncture at Feishu alone (19,64 ± 1,93 µm) and Feishu in 
combination with Zusanli (17,88 ± 3,20 µm).  
      Smooth muscle thickness of the bronchioles was 6,34 ± 1,29 µm. OVA 
exposure significantly increased the thickness up to 11,70 ± 3,16 µm 
(p<0,001). Significant reduction of epithelial thickness were found both after 
acupuncture at Feishu alone (7,84 ± 1,06 µm; p=0,001) and Feishu in 
combination with Zusanli (7,89 ± 2,49 µm; p=0,002).  
      The number of Goblet cell in control group was 5,63 ±8,11. OVA exposure 
significantly increased the quantis up to 11,70 ± 3,16 µm (p<0,001). 
Significant reduction of epithelial thickness were found both after acupuncture 
at Feishu alone (7,84 ± 1,06 µm; p=0,001) and Feishu in combination with 
Zusanli (7,89 ± 2,49 µm; p=0,002).  
E. Discussion  
      This study used OVA, given 3 times per week for 63 days, to induce 
chronic allergic asthma in mice. The OVA sensitization was able to increase 
the number of eosinophil, neutrophil, IL-17 level and airway remodeling. This 
result is consistent with the findings from Locke et al., 2007; Barlianto, 2009 
and Faturrachman et al.,2012. Hadinoto (2013) also reported that OVA 
exposure for 6 weeks in Balb C mice elevated plasma IL-17. 
      Acupuncture at Feishu was performed at the 3
rd
 Thoracic vertebra, in areas 
innervated by the thoracic segment of sensory nerves of the spinal cord. Thus, 
stimulation of these acupoints can segmentally stimulates the sympathetic 
nerve system. The sympathetic nerve fibers originating from thoracic segment 
1-4 of the spinal cord innervate the bronchus and their branch (Guyton,2004). 
Sympathetic nerve stimulation results in neurotransmitter secretion which 
activates the β2 adrenergic receptor of the smooth muscles leading to 
bronchodilatation (Price dan Wilson, 2006). Acupuncture at Feishu in chronic 
asthma could significantly reduce the number of neutrophil and control airway 
remodeling but the reduction of neutrophil and IL-17 was not statistically 
significant. This may be due to the fact that the number of acupoint used in this 
group was not sufficient.  Carneiro et al., (2010) revealed that they used 
acupuncture at Feishu (BL - 13), Dazhui (VG - 14), MDC - 1 (Ding chuan), LU 
- 1 (Zhongfu), VC - 17 (Danzhong), ST - 36 (Zusanli) and SP-6 (Sanyinjiao) to 
reduce the inflammatory response in asthma mouse model. On the other hand, 
Yang et al. (2012) used GV-14 (Dazhui), BL-12 (Fengmen), and BL-13 
(Feishu) as an adjuvant therapy for allergic asthma patients. Muthmainah 
(2011) used Feishu (BL-13) and Zusanli (ST -36) to lower the number of 
eosinophil in the bronchioles of the asthma model mice. 
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      Acupuncture at Feishu (BL-13) dan Zusanli (ST-36) in chronic asthma 
mice (KIV) significantly decreased the number of eosinophil, neutrophil, IL-17 
level and controlled airway remodeling. This result is in accordance with the 
study of Kwon et al., (2012) who reported that electroacupuncture at ST-36 
attenuates ovalbumin-induced allergic asthma via modulating CD4+ and 
CD25+. 
      Acupuncture, through the activation of the central nervous system, 
decreases the production of Th-2 cytokines, induces an increase in Th-1 
cytokines, and restores the equilibrium between cytokines Th-1 and Th-2. 
Acupuncture modulates the balance state of Th-1/ Th-2 (Kim and Bae, 2010). 
Asthma (ovalbumin) increases the production of cytokine Th-2 (Carneiro et al., 
2010). Acupuncture can cause tissue injury that stimulates the elevation of Th-
1 and restore the balance state of Th-1 and Th-2. Acupuncture modulates the 
equilibrium of Th-1/Th-2 (Park, et al., 2004). Acupuncture activates Treg 
(Kwon, et al., 2012), which suppresses Th-2 and Th-17 (Akdis, 2012). 
Acupuncture decreases the number of eosinophil, neutrophil, IL-17 level and 
control airway remodeling in chronic asthma mice model. 
F. Conclusion  
      Acupuncture at Feishu (BL-13) decreased the number of eosinophil and 
controlled airway remodelling (indicated by epithelial thickness of the 
bronchioles, smooth muscle thickness of the bronchioles and the number of 
goblet cell of the bronchioles). Acupuncture at Feishu (BL-13)  Zusanli (ST-
36) decreased the number of eosinophil, a neutrophil, IL-17 level, and 






PENGARUH AKUPUNKTUR TITIK FEISHU (BL-13)  
DAN ZUSANLI (ST-36) PADA INFLAMASI DAN  
AIRWAY REMODELING MENCIT  
MODEL ASMA KRONIK  
 
(KAJIAN IMUNOPATOBIOLOGI MOLEKULER 
 
      Asma merupakan penyakit inflamasi kronik. Akupunktur telah banyak 
digunakan sebagai terapi komplementer asma. Akupunktur titik Feishu (BL-13) 
pada vertebra thorax ke-3 akan merangsang serabut saraf simpatis sebagai 
bronkodilator. Akupunktur  titik  Zusanli (ST-36) memodulasi keseimbangan Th-
1 / Th-2. 
      Tujuan penelitian ini membuktikan dan menganalisis pengaruh akupunktur 
pada jumlah eosinofil, neutrofil, kadar Interleukin- 17 dan airway remodeling 
(ketebalan epitel, ketebalan otot polos, dan jumlah sel goblet) bronkiolus mencit 
model asma kronik. 
      Penelitian post-test only group designs. Mencit BALB/c, betina, 7  minggu, 20 
- 30 gram, 32 ekor dibagi dalam 4 kelompok. Kontrol (K I), Asma (K II),  Asma +  
Feishu (K III) dan Asma + Feishu dan Zusanli (K IV). Mencit model asma alergi 
kronik yaitu mencit disensitisasi pada hari ke-0 dan 14 dengan 10 µg ovalbumin 
(OVA) / mencit dan 1 mg Alumunium hidroksida dalam 0,5 cc NaCl 0,9 % 
permencit, intraperitoneal.  Hari ke-21 sampai hari ke-63, mencit dipapar 1% 
OVA aerosol dalam NaCl 0,9 % selama 30 menit setiap 3 kali / minggu selama 6 
minggu. Akupunktur dimulai hari-21, selama 15 menit, 3 kali / minggu selama 6 
minggu. Sampel diambil 24 jam setelah selesainya penelitian (hari ke-64). 
Program SPSS for Windows Release 22.0 dan p<0,05 dipilih sebagai tingkat 
minimal signifikansinya. 
    Akupunktur Feishu (BL-13) menurunkan jumlah eosinofil dan 
mengendalikan airway remodeling (ketebalan epitel, ketebalan otot polos, dan 
jumlah sel Goblet) bronkiolus. Akupunktur Feishu (BL-13) dan Zusanli (ST-36) 
menurunkan jumlah eosinofil, neutrofil dan kadar IL-17 serta mengendalikan 
airway remodeling (ketebalan epitel, ketebalan otot polos dan   jumlah sel Goblet) 
bronkiolus mencit model asma kronik.   Penelitian  ini menunjukkan akupunktur 
bisa mengendalikan inflamasi kronik dan airway remodeling, sehingga 
akupunktur bisa menjadi terapi komplementer untuk pengobatan asma kronik. 
 











EFFECTS OF ACUPUNCTURE AT FEISHU (Bl-13) AND ZUSANLI (ST-36) 
ON INFLAMATION AND AIRWAY REMODELLING IN MICE  
MODEL OF CHRONIC ASTHMA  
       Asthma is a chronic inflammatory disease. Acupuncture has been used as a 
complementary therapy for asthma. Acupuncture at Feishu (BL-13) at the 3
rd
 
thoracic vertebrae will stimulate the sympathetic nerve fibers acting as 
bronchodilator. Acupuncture at Zusanli (ST-36) modulates the equilibrium of 
Th-1/Th-2. 
The aim of this study is to prove and analyze effects of acupuncture on the 
number of eosinophil, neutrophil, interleukin-17 level and airway remodeling 
(epithelial thickness of the bronchioles, smooth muscle thickness of the 
bronchioles and the number of goblet cell of the bronchioles) in chronic asthma 
mice model. 
This study was an experimental study with post-test only group designs. 
Thirty two female BALB/c mice aged 7 weeks, weighed 20-30 grams were 
divided into four groups randomly and equally in number (8 mice per group) 
including: control group (KI), asthma group (K II) which received ovalbumin 
(OVA), asthma group which received acupuncture at Feishu (BL-13) (K III), 
and asthma group which received acupuncture at Feishu (BL-13) and Zusanli 
(ST-36) (K IV). Chronic allergic asthma model was made by sensitizing each 
mice with 10 µg of ovalbumin (OVA) and 1 mg of Aluminum hydroxide in 0,5 
cc of NaCl 0,9 % intraperitoneally on day 0 and day 14 followed by aerosol 
exposure of 1% OVA in NaCl 0,9% starting from day 21 to 63. The aerosol 
exposure was given for 30 minutes 3 times per week for 6 weeks. Acupuncture 
was given for 6 weeks from day 21 to 64 and was performed for 15 minutes 3 
times /week.  Samples were collected 24 hours after the last day of the 
treatment (day 64). Data were then analyzed with SPSS for Windows Release 
22.0 program and p<0,05 was chosen to be the minimal level of significance. 
      Acupuncture at Feishu (BL-13) decreased the number of eosinophil and 
controlled airway remodeling (indicated by epithelial thickness of the 
bronchioles, smooth muscle thickness of the bronchioles and the number of 
goblet cell of the bronchioles). Acupuncture at Feishu (BL-13)  Zusanli (ST-
36) decreased the number of eosinophil, a neutrophil, IL-17 level, and 
controlled airway remodeling of the bronchioles in chronic asthma mice model. 
This study shows that acupuncture can control chronic inflammation and 
airway remodeling. Thus, acupuncture can be a complementary therapy for 
chronic asthma. 
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DC  :  Dendritik  
DNP-KLH :  2,4-dinitrophenylated keyhole limpet protein 
EA  :  Elektroakupunktur  
ELISA  :  Enzyme Linked Immunosorbent Assay 
ECF  :  Eosinophile Chemotactic Factor 
ECM  :  Extracelluler Matrix  
ECP  :  Eosinophil Cationic Protein 
EDN  :  Eosinophil-Derived Neurotoxin 
EPO  :  Eosinophil Peroxidase 
FGF  :  Fibroblast Growth Factor 
G-CSF  :  Granulocyte Colony-Stimulating Factor 
GINA  :  Global Initiative for Asthma 
Gro-α   :  Growth Regulated Oncogene-Alpha 
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GV  :  Governing Vessel 
HPA  :  Hipothalamus - Pituitari - Adrenal 
ICS  :  Inhalasi Cortikosteroid 
IFN-γ  :  Interferon -  
Ig  :  Imunoglobulin   
IL  :  Interleukin 
i.p  :  Intraperitoneal  
LSD  :  Least Significant Difference 
LT  :  lymphotoxin 
LU  :  Lung 
MBP  :  Major Basic Protein 
MUC  :  Mucin glycoprotein 
NFATc :  Nuclear Factor of Activated T cells-c 
NGF   :  Nerve Growth Factor 
OVA  :  Ovalbumin 
PAF  :  Platelet Activating Factor 
PBS  :  Phosphate Buffer Saline 
PDGF   :  Pletelet-Derived Growth Factor 
PF-HA  :  Perillae Fructus Herbal Akupunktur 
RBM  :  Reticular Basement Membrane 
RORT :  Retinoic-acid-receptor-related orphan receptor-t 
SPSS  :  Statistical Product and Service Solutions 
ST  :  Stomach  
STAT   :  Signal Transducer and Activator of Transcription  
TGF  :  Transforming Growth Factor 
Th  :  T helper 
T reg  :  T regulator 
TNF-  :  Tumor Necrosis Factor- 
VEGF  :  Vascular Endothelial Growth Factor 
WHO  :  Word Health Organization 
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